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CLAIMS 

1. Rotational control apparatus comprising, in 
combination: an input rotatable about an axis; an output 
rotatable about the axis and relative to the input^with 
each of the input and the output including a friction 
engaging surface rotatably fixed thereto aATa radial spacing 
from the axis; means for engaging the >ffiction engaging 
surfaces of the input and output together to rotatably 
relate the input and output irj^n engaged condition and for 
disengaging the friction engaging surfaces of the input and 
output in a disengaged^condition ; and an eddy current drive 
including permaneir^fnagnets and a ring of magnetic material, 
with the perman^fvt magnets being rotatably fixed at the 
radial spacing from the axis to one of the input and the 
output ayrd the ring of magnetic material being rotatably 
f ixed^at the radial spacing from the axis to the other of 

nput and the output. 

2. The rotational control apparatus of claim 1 wherein 
the output is driven either with the input when the friction 
engaging surfaces are in the engaged condition or at a 
rotational speed less than the input when the friction 
engaging surfaces are in the disengaged condition by the 
eddy current drive and without separate controls for the 
eddy current drive whereby the output is driven with the 
rotational speed of the output being controlled by and 
dependent upon the condition of the friction engaging 
surfaces . 

3. The rotational control apparatus of claim 2^/herein 
the output includes a first, friction disc portion si ideably 
mounted on and rotational ly related to a^hub rotatably 
mounted on a shaft, with the input being rotatable relative 
to the hub and to the shaft, wj^n the first, friction disc 
portion being reciprocal oifthe hub between a first position 
to rotatably relate thfe first, friction disc portion to the 
input to drive thi hub and a second position with the first, 
friction di^C portion being rotatably independent from the 
input ., 
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4. The rotational control apparatus of claim 3 wheceiw 
one of the ring; of magnetic material and the^^^erlSarielvt 
magnets is mounted on the f irst^^^j^icreTlondisc portion 
opposite to the f r ictjjDi^-^Tfglagi ng surface; and wherein the 
other oftli&Hringof magnetic material and the permanent 
ipgttefs is carried by the input. ^ 

The rotational control apparatus of claim /Kwherein 
the ring of material and permanent magnets have an increased 
spacing as the first, friction disc portion is reciprocated 
from its second position to its first position. 

6. The rotational control apparatus of claim 4 whejcua-Srrr- 
other of the ring of magnetic mater ia lajod — trtTe^peirmanent 
magnets is mounted to an annular^bedy portion ; and wherein 
the rotational contro] — apparatus further comprises, in 
combination^, — remans on the annular body portion for 
projitid-ing angular and perpendicular air flow during rotation 
of the input for cooling the annular body portion. 

The rotational control apparatus of c la im^ wherein 
the air flow providing means comprises circumf erentially 
spaced cooling fins formed on the annular body portion 
opposite to the other of the ring of magnetic material and 
the ^permanent magnets. ^ 

i^'- The rotational control apparatus of claim *f wherein 
the annular body portion includes first, second, third, and 
fourth quadratures, with then a oo ling fins in the first and 




third quadratures arranged^at an acute angle from radial 
lines from the ax^Ls in the direction of rotation and the 
cooling fins in the second and fourth quadratures arranged 
along radial lines from the axis. 

9. The rotational control apparatus of claim 4 
other of the ring of magnetic material an^>fefie permanent 
magnets is mounted to an annular body poariTxon , with the 
annular body portion being mount^d^fo the input by an 
annular support, with the^rtular support including vanes 
located radially ou^afd of the ring of magnetic material 
and the perma^Hitfinagnets for drawing air radially outwardly 
intermeq>s€e the ring of magnetic material and the permanent 
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The rotational control apparatus of 



claim ii-Turther 
comprising, in combination: means for rotating the hub on 
the shaft at a speed different from the speeds when the 
first, friction disc portion is in the first and second 
positions . 

11. The rotational control apparatus of claim 10 wherdm 
he different speed rotating means comprises, in combination : 

a second, friction disc portion slideable and rotational ly 
related to the shaft, with the second, friction disgf portion 
being reciprocal between a first position to rota^ably 
relate the second, friction disc portion and tbfe hub and a 
second position with the hub being rotatably/independent 
from the second, friction disc portion and/the shaft. 

12. In a rotational control apparatus including a first, 
friction disc portion slideably mounted on and rotationally 
reiatedl_ to_a_hub. rotatably mounted yztbout an axis on a shaft 
and including an input rotatable ^bout the axis and relative 
to the hub and to the shaft at jA first rotational speed, 
with the first, friction disc/ portion being reciprocal on 
the hub between a first position to rotatably relate the 
first, friction disc portion to the input to drive the hub 

at the first rotationa/ speed and a second position with the 
first, friction disc/portion being rotatably independent 
from the input, the improvement comprising means for 
rotating the hut/on the shaft at a second speed different 
from the firs^r rotational speed when the first, friction 
disc porticyi is in the second position with the rotating 
means including a first drive component carried by the input 
and a second drive component mounted to the first,' friction 
disc ^portion, with the spacing between the first and second 
components changing as the first friction disc portion 



oves from the second position to the first position. 



The rotational control apparatus of claim IJ^" 
wherein the first, friction disc portion is rotatably 
related to the input by a friction ring engaging an annular 
friction engageable portion, with the friction ring and the 




-28- 

engageable portion being at a radial spacing from the axis, 
with the first and second drive components being at the 
radial spacing from the axis. ^ 
The rotational control apparatus of claim ^f*" 
wherein the second speed is slower than the first speed. 

t7 The rotational control apparatus of claim 

wherein the rotating means comprises an eddy current drive. 

16. The rotational control apparatus of rl nim in uu ^ ; ,, 
se ^d^id^e--cBiiiponent is permanent magnets and the first 

e component is a ring of magnetic material. ^ 

The rotational control apparatus of claim further 
comprising, in combination: means for rotating the hub on 
the shaft at a third speed different from the first and 
second speeds when the first, friction disc portion is in 
the second position. 

J**^ The rotational control apparatus of claim^-T wherein 
the third speed is zero such that relative rotation does not 
occur between the hub and the shaft. 

The rotational control apparatus of claim wherein 
the third speed rotating means comprises, in combination: 
a second, friction disc portion slideable and rotationally 
related to the shaft, with the second, friction disc portion 
being reciprocal between a first position to rotatably 
relate the second, friction disc portion and the hub to 
brake the hub and a second position with the hub being 
rotatably independent from the second, friction disc portion 
and the shaft. 

The rotational control apparatus of claim 
wherein the input is rotatably mounted on the hub. 

The rotational control apparatus of claim 
wherein the first drive component is mounted to an annular 
body portion, with the annular body portion being mounted to 
the input by an annular support, with the annular support 
including vanes located radially outward of the first and 
v second drive components for drawing air radially outwardly 

armediate the first and second drive components. 



22. In a rotational — c ontr o l — apparatus including an 
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input rotatable about an axis, an output rotatable about the/ 
axis and relative to the input, and first and second dri> 
components carried by the input and output, respectively, 
for rotatably relating the input and the output^the 
improvement comprising, in combination: ap^nnular body 
portion including first, second, third^nd fourth 
quadratures, with one of the first^arhd second drive 
components mounted to the anmOaf body portion; and 
circumferential ly spaced cojerlTing fins formed on the annular 
body portion opposite ta^the drive component, with the 
cooling fins in the^first and third quadratures arranged 
at an acute arvg-Te from radial lines from the axis in the 
direction ^pf rotation and the cooling fins in the second 
and fourth quadratures arranged along radial lines from the 

^3. The rotational control apparatus of claim 3^ 
wherein the annular body portion is mounted by an annular 
support, with the annular support including vanes located 
radially outward of the first and second drive components 
for drawing air radially outwardly intermediate the first 
and second drive components . 

24. The rotational control apparatus of claim 2. 
herein the output includes a mount, with the mourft having 

openings radially inward of the first and second drive 
components, with the vanes drawing air through the openings 
and intermediate the first and second drive components. 

25. In a rotational control apparatus including an 
input rotatable about an axis, aja^output rotatable about the 
axis and relative to the inpu^ and first and second drive 
components carried by the Jrnput and output, respectively, 
for rotatably relating ;the input and the output, the 
improvement comprising, in combination: vanes located 
radially outward ofx. the first and second drive components 
for drawing air radially outwardly intermediate the first 
and second j^rive components for creating air flow between 
the firs*: and second drive components to provide cooling for 
the f^rst and second drive components. 
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26. The rotatibAal control apparatus,^ — c^rtm 2 5 
wherein the outputrjniSpa=^^s openTngs located radially inwa 
of__t£Le — £-4^rsrt and second drive components. J§J 

f^^f. The rotational control apparatus of claim -g-3~ 
wherein the first drive component is mounted to the input 
by an annular support, with the annular support including 
the vanes . 

28. The rotatil 
wherein the output ncludes a mount, — cTiTEh the mount having 
openings radially i ] Jwa^d-~ox~~the first and second drive 
components^jaHrtli th< :j vanes drawing air through the openings 
and^_arrr£ermediate the first and second drive components. 



